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Abstract

Assessment of groundwater vulnerability to pollution is a
proper tool for groundwater protection. In this study, the
modified version of DRASTIC model versus the original
DRASTIC model was used to investigate the vulnerability
potential of Urmia groundwater which has a potential for
contamination due to various industrial and agricultural
activities. Precision to this model was achieved based on the
revising of the ratings and weights of various factors using
correlation methods in GIS environment and taking into
account the correlation with the concentration of groundwater
nitrate. The results showed that aquifer environment (A) did
not have a significant correlation with nitrate concentration and
was accordingly eliminated from the initial equation. The
highest and lowest significant correlation was respectively
found between soil factors (s) and depth to groundwater (D)
and weighed 5 and 2.7, respectively. The correction of ratings
and weights led to improved zoning map with an increased
correlation of DRASTIC index with nitrate concentration
versus the original DRASTIC by 11%. Based on the modified
index, 4.3, 30.8 and 64.9 percent of the Urmia Plain were
ranked as low, very low and without risk of pollution,
respectively.
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Table 2- Original and modified rating of seven DRASTIC factors

Sl ;3 )88 Cudd (5l 030 Mol g ol sl Y g

Depth to groundwater Recharge Aquifer type Soil type
Range  Original NOs  Modified Range (mm) Original NOz>  Modified Aquifertype  Original =~ NOs Modified  Soiltype  Original NOs;  Modified
(m) rating (mg/L) rating rating  (mgL) rating rating (me/L) rating rating (mg/L) rating
0-15 10 - - 0-50 1 - Alluvial 5 Clay 1 -
1545 9 6.65 10 50-100 3 - Conglomerate 4 Clay loam 3 4.88 2.4
4.5-9 7 5.1 7.7 100-180 6 36 32 Limestone 8§ Sandy clay 4 - -
B B loam
9-15 5 432 6.5 180-250 8 44 39 Pleistocene 7 2 = Loam 5
15-23 3 4.1 62 250+ 9 111 10 Palaeosols 6 =] (=] Sandy clay 5
23-30.5 2 2.7 41 Sandy 6
loam
30.5+ 1 -
Topography : Impact of vadose Zone : Hydraulic conductivity
Slope  Ongmal NOs;  Modified  Geological Ongmal NOs»  Modified Range Ongmal  NOs Modified
(m) ratng  (mgL) rating formation rating  (mgL) rating (rv/day) rating (mg/L) rating
0-2 10 526 10 Alluvial 8 - 0.01-13 1 488 1
2-6 9 2.7 512 Conglomerate 6 - - 13-39 2 - -
6-12 5 - - Fine flysch 3 4.88 2.55 39-86 4
phase
12-18 3 Palaeosols 6 §.6-13 6
18+ 1 Limestone 6 13-242 §
Marly. 6 242+ 10
limestone
Pleistocene 6
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Table 3- Original and modified weights of the DRASTIC factors and correlation coefficient between
DRASTIC factors and nitrate concentration
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DRASTIC factors Original weight Spearman’s rho coefficient p-value Modified weight
Depth to groundwater (D) 5 -0.509 0.0216 2.7
Recharge (R) 4 0.597 0.005 3.2
Aquifer type (A) 3 0.263 0.257 -
Soil type (S) 2 0.947 0.000 5
Topography (T) 1 -0.649 0.002 34
Impact of vadose zone (1) 5 0.608 0.004 3.2
Hydraulic conductivity (C) 3 0.648 0.002 3.4
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Fig. 14- Relationship of modified DRASTIC index
and groundwater nitrate concentration for Urmia
plain
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